Persistence of circulating toxin in patients with foodborne botulism is not well characterized. Recommendations for administration of botulinum antitoxin are ambiguous for patients with late-presenting disease, such as a Florida woman with toxin-positive serum 12 days after toxin ingestion. We reviewed Alaska records of foodborne outbreaks of botulism that occurred during 1959 -2007 to examine the period after ingestion during which toxin was detected. Of 64 cases with toxin-positive serum, toxin was detected up to 11 days after ingestion. The findings from Alaska and Florida support administration of antitoxin up to 12 days after toxin ingestion but do not indicate when circulating toxin should no longer be present.
Persistence of circulating toxin in patients with foodborne botulism is not well characterized. Recommendations for administration of botulinum antitoxin are ambiguous for patients with late-presenting disease, such as a Florida woman with toxin-positive serum 12 days after toxin ingestion. We reviewed Alaska records of foodborne outbreaks of botulism that occurred during 1959 -2007 to examine the period after ingestion during which toxin was detected. Of 64 cases with toxin-positive serum, toxin was detected up to 11 days after ingestion. The findings from Alaska and Florida support administration of antitoxin up to 12 days after toxin ingestion but do not indicate when circulating toxin should no longer be present.
Botulinum antitoxin is recommended for treatment of patients with botulism to prevent progression of neurologic impairment by neutralizing circulating botulinum toxin. Because equine botulinum antitoxin can produce serious adverse effects from sensitization and anaphylaxis, it should only be administered to patients at risk for further progression of disease [1] . The persistence of circulating toxin in the serum of patients with foodborne botulism has not been well characterized, and recommendations for administration of botulinum antitoxin are ambiguous for patients who present late in the course of their illness.
In September 2006, a Florida woman received a diagnosis of botulism ϳ12 days after toxin ingestion [2] . The appropriateness of administering antitoxin to this patient was debated by state and federal health officials, and antitoxin was administered only after the patient's serum was determined to be positive for botulinum toxin [2] . This case highlighted the need to better characterize the duration that circulating toxin can persist in foodborne botulism patients. Therefore, we reviewed Alaska records of foodborne botulism outbreaks to examine the length of time after toxin ingestion during which botulinum toxin was detected in the serum.
Methods. Alaska botulism records from 1959 through 2007 were reviewed at the Alaska Division of Public Health and the Arctic Investigations Program, Centers for Disease Control and Prevention (CDC). Cases were identified by using CDC definitions for foodborne botulism [3] . Serum specimens were tested for botulinum toxin at the CDC (Atlanta, GA) until 2005 and at the Alaska State Public Health Laboratory (Anchorage, AK) during 2005-2007 by mouse toxicity and neutralization bioassay [1] . The date of toxin ingestion was the latest known date on which the epidemiologically implicated food was consumed. The primary outcome measure was the number of days between toxin ingestion and toxin-positive specimen collection.
Results. We identified 180 cases of foodborne botulism in Alaska during 1959 -2007 that had a valid toxin ingestion date, serum collection date, and serum toxin assay result. Of these, 166 (92%) were confirmed cases, and 14 (8%) were probable cases. Sixty-four cases (36%) had toxin-positive serum. The latest that toxin was detected in serum from any patient was 11 days after toxin ingestion (figure 1). All 37 serum specimens that were collected after antitoxin administration tested negative and were excluded from analyses.
Of the 15 toxin-positive specimens collected Ͼ3 days after ingestion, 11 (73%) were positive for toxin type B, 3 (20%) were type E, and 1 (7%) was type A (table 1). The 2 patients with toxin-positive serum 11 days after ingestion were from the same type B outbreak.
Discussion. Botulinum toxin was tested for and detected in serum up to 11 days after toxin ingestion. The only other review of this topic reported that toxin was detected in 20% of serum specimens taken 10 days after toxin ingestion but did not report the maximum time after ingestion that toxinpositive serum was obtained [5] . Despite causing 14% of foodborne botulism cases in Alaska [6] , toxin type B was detected in 73% of toxin-positive specimens collected Ͼ3 days after ingestion. Type B botulism has been associated with milder clinical illness than type A [7] and longer incubation periods and lower case fatality rates than types A and E [1, 5] . Thus, patients with type B botulism might also be more likely to seek medical care or receive that diagnosis later than patients with types A or E botulism.
Our findings and the Florida case support administration of antitoxin to patients with foodborne botulism who present up to 12 days after toxin ingestion but do not indicate a specific length of time after exposure when circulating toxin should no longer be present. A broader review of the persistence of botulinum toxin in the serum of patients with food- Figure 1 . Results of tests for botulinum toxin in serum specimens collected on or after the day of toxin ingestion among patients with foodborne botulism: Alaska, 1959 -2007. Data do not include results for serum specimens collected from 37 patients after antitoxin administration, all of which tested negative for botulinum toxin. [4] . No leftover whitefish specimens from the implicated meal were available for testing, and other whitefish samples obtained from the camp tested negative.
d Food sample was submitted for testing, but test results were not available. e Cases were from the same outbreak.
borne botulism is needed to further examine this important concern.
